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ities in rhinogenic headache and to evaluate response to surgery.
Patients and methods: From January 2005 to December 2007, 40 patients were complaining of
headache and diagnosed to have sinonasal anatomical abnormalities as deviated nasal septum, con-
cha bullosum and Haller cell. These abnormalities were treated with septoplasty and/or endoscopic
sinus surgery. Data from this group were analyzed retrospectively.
Results: Multiple sinonasal anomalies were noted by endoscopy and sinus computed tomo-
graphic scans in forty patients. These anomalies include nasal septum deviation in 20 (50%), concha
bullosum in 15 (37.5%), and Haller cell in 5 (12.5%) patients. Thirty-two (80%) of the 40 patients in
the study showed signiﬁcant improvement postoperatively and did not require further medical ther-
apy for headache.
Conclusions: Our experience demonstrates that some anatomical nasal abnormalities play a very
important role in rhinogenic headache and this headache can be signiﬁcantly minimized with sur-
gical management, as long as a precise identiﬁcation of the etiological anatomical factor can be
made.
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(M.A. Gomaa).1. Introduction
Sinonasal diseases are well known for causing referred head-
ache and facial pain over the area of the affected sinus and
may be associated with relevant nasal and sinus symptoms,
such as nasal obstruction, purulent rhinorrhea, and may be
associated with relevant nasal and sinus posterior nasal drip,
foul smell, and hyposmia. 1 One of the most common causes
of this disease entity is sinusitis. However, patients may present
with severe and intractable headache with radiation to perior-
bital or facial areas, although patient history, physical exami-
nation, and laboratory data demonstrate no active disease of
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speculated that, even in the absence of inﬂammation of the
paranasal sinuses, the referred headache often results from
pressure on the nasal mucosa because of anatomical varia-
tions.2,3 This study documents the role of some anatomical na-
sal abnormalities in rhinogenic headache, a prudent evaluation
with strict inclusion and exclusion criteria before surgical man-
agement is the prerequisite for an accurate diagnosis. We here
present our analysis of the characteristics and predisposing fac-
tors of rhinogenic headache due to some anatomical nasal
abnormalities and our experience of the management of this
disease entity.2. Patients and methods
The study was approved by Research Ethics Committee of the
Faculty of Medicine-Minia University. From January 2005 to
December 2007, we conducted a retrospective analysis of the
collected data on 210 patients presenting with chronic head-
ache to Otorhinolaryngology outpatient clinic at Minia Uni-
versity Hospital. All patients underwent a detailed history
taking and rhinologic, neurologic, and ophthalmologic evalu-
ation. Otolaryngological examinations comprising complete
cut computed tomographic (CT) scans of the sinuses were
undertaken in all patients with long-term, refractory headache
to deﬁne the existence of anatomical abnormalities or other
insidious maladies such as isolated sphenoid sinus diseases.
Local anaesthitic test was done to all patients to exclude non
rhinogenic headache. In patients that had no sinus disease
and did not respond to medical treatment, radiographic ﬁnd-
ings of sinonasal anatomical anomalies were presumed to have
etiologic signiﬁcance. Rhinogenic headache due to anatomical
nasal abnormalities was deﬁned as chronic headache, with nor-
mal neurologic and ophthalmologic examinations. Exclusion
criteria were as follows:
(1) A neurologic problem, such as migraine, cluster head-
ache, or brain tumor. (2) Chronic headache that is caused by
ophthalmologic disease. (3) Patients had clinical or other evi-
dence of sinusitis, mucocele, or pyocele. (4) Sinonasal tumor
was found under preoperative evaluation. (5) Patients refused
surgery or were lost to follow-up.
Inclusion criteria were as follows:
(1) Headache was the principal or only complaint, whereas
other sinonasal symptoms were vague or absent. (2) Long term
headache was refractory to medical treatment and lasted more
than 1 year. (3) Sinonasal abnormalities were conﬁrmed by
endoscopy or sinus CT scan and presumed to have etiologic
signiﬁcance with positive local anesthetic test. After strict
selection criteria, a total of 80 patients were enrolled in this
study.
Medical treatment included initial neurologic/ophthalmo-
logic consultation. Narcotic and non-narcotic analgesia were
prescribed to the patients without deﬁnite neurologic/ophthal-
mologic ﬁndings. Oral or topical decongestant was prescribed
to patients with nasal obstruction. Steroid was indicated when
allergic rhinitis was diagnosed. Systemic steroid therapy was
for patients with poor response to topical corticosteroid spray.
Antibiotics would be prescribed only if there was evidence of
infection. After medical therapy, those who recovered from
headache were excluded from our study. Only 40 patients en-
rolled in the study, anatomical abnormalities were deﬁned asnasal septum anomaly (included septum deviation and septal
spur), concha bullosum, and Haller cell. Improvement of the
headache was noticed after local anesthetic test. Informed con-
sent was obtained from all patients.
2.1. Surgical technique
Each of the operative procedures was carried out in a very cau-
tious, functional, and non invasive manner. The limited cus-
tomized endoscopic sinus surgery (ESS) was undertaken
according to the location of the anatomical variation, as deter-
mined under endoscopic examination and sinus CT scan. In all
patients with signiﬁcant nasal septum deviation (NSD) or sep-
tal spur, a septoplasty was performed initially. Opening the
concha bullosum in the diseased side by way of resection of
the lateral wall of the superior or middle turbinate was re-
quired in patients with relevant ﬁndings. For Haller cell, the
inferior, medial, and lateral walls were carefully removed to
fully open the cavity of the cell, with preservation of the supe-
rior wall to prevent injury to the orbital cavity. For turbinates
hypertrophy turbinoplasty or conservative partial turbinec-
tomy on patients with severe hypertrophy of the inferior turbi-
nate to release nasal obstruction, improves the ventilation of
osteomeatal complex (OMC) or sinus ostia, and relieve the re-
lated headache.
2.2. Postsurgical care
Postsurgical wound care included regular debridement and
medical therapy. Each of the patients needed to be surveyed
with an endoscope to disclose and extirpate a localized granu-
lation tissue, veiled polyps, or any minute synechiae. Pre- and
postoperative data on headache intensity and location were
obtained and recorded through chart review and an over-the-
phone questionnaire interview. Patients were asked to grade
the pain intensity on visual analog scales, with 0 indicating
no pain at all and 10 indicating worst possible pain. Signiﬁcant
improvement was deﬁned as scores ranging from 0 to 3. To
minimize Operator bias, the phone interviews were all con-
ducted by the same person, who was not a member of our
operation team. Severity scores were analyzed using the
Wilcoxon rank and – Migraine Disability Assessment Ques-
tionnaire (MIDAS) score tests.
3. Results
A total of 40 patients, including 22 men and 18 women, were
thus ﬁnally enrolled.
Patients’ ages ranged from 20 through 40 years with mean
age (24.6 ± 6.3). The most common location of referred head-
ache was the frontal area (71%), followed by glabellar/nose
(30%); none was reported over the occipital area (Fig. 1).
Thirty patients received ESS, with or without septoplasty,
whereas 10 patients received septoplasty only. The surgical
procedure was individualized for each patient to address sino-
nasal anatomical variations or abnormalities. The postopera-
tive follow-up period ranged from 12 to 18 months.
In the preoperative evaluation, 20 patients were found to
have deviated septum, 5 Haller cell, 11 concha bullosum of
the middle turbinate, 2 concha bullosum of the superior
turbinate; and 2 concha bullosa of both middle and superior
Figure 1 Incidence of location of rhinogenous headache:
preoperative and postoperative.
Table 3 Pre- and postoperative headache intensity scores in
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(32/40), with 8 (20%) patients showing poor or no beneﬁt from
surgery. The signiﬁcant improvement rates and pre-/postsurgi-
cal headache intensity scores are classiﬁed by anatomical
abnormality site in Tables 1 and 2.
Signiﬁcant improvement is a score of no more than 3, and
poor response is a score of more than 3 according to Wilcoxon
rank. While according to the MIDAS score signiﬁcant
improvement is the improvement of the grade of headache
from higher to lower.
3.1. Nasal septum deviation and septal spur
Nasal septum abnormalities were identiﬁed by nasal endos-
copy in 20 (50%) patients, the 20 patients underwent septo-
plasty as a result of signiﬁcant septum deviation or spur. Of
these 20 patients, 10 received septoplasty alone, whereas 10
also received a combined ESS procedure. The surgical proce-
dure was aimed at the correction of nasal septum abnormali-
ties and the associated reactive mucosal hypertrophy of the
inferior turbinate. Careful and diligent debridement of the sur-
gical wound was performed postoperatively. 16 (80%) of 20
patients indicated a signiﬁcant improvement in headacheTable 1 Response to treatment of different anatomical
abnormalities.
Abnormality, n Signiﬁcant
improvement, n%
Poor response, n%
Septal deviation/Spur, 20 16 (80%) 4 (20%)
Concha bullosa, 15 13 (86.6%) 2 (13.3%)
Haller cell, 5 3 (60%) 2 (40%)
Total, 40 32 (80%) 8 (20%)
Table 2 Pre- and postoperative headache intensity scores.
Abnormality, n Mean
preoperative
intensity score
Mean
postoperative
intensity score
Pa
Deviated septum/Spur, 20 7.33 2.15 <.001
Concha bullosa, 15 7.68 1.94 <.001
Haller cell, 5 7.74 2.08 .003
Total, 40 7.63 2.32 <.001severity, whereas 4 (20%) patients reported little improvement
or no beneﬁt.
The perioperative headache scale is summarized in Table 3.
The overall improvement in headache intensity after the surgi-
cal intervention for Nasal septum deviation or spur was statis-
tically signiﬁcant (P< .001).
3.2. Concha bullosum
Based on CT scans, concha bullosa were identiﬁed on the mid-
dle turbinate in 10 patients (7 bilateral, 3 unilateral), on the
superior turbinate in 2 patients (1 unilateral, 1 bilateral); and
on both middle and superior turbinates in 3 patients (2 with
concha bullosa on bilateral middle and unilateral superior tur-
binate and 1 with concha bullosum on unilateral middle and
bilateral superior turbinate). 13 (86.6%) patients had signiﬁ-
cant improvement in headache after surgery, whereas 2
(13.3%) patients gained little beneﬁt and still required postop-
erative medication. The other patient experienced persistent
headache, possibly originating from postsurgical sinusitis or
intranasal synechiae. The pre- and postoperative intensities
of headache in patients with concha bullosa are summarized
in Table 4. The frontal area (75%) was the most common loca-
tion of headache in these patients, followed by glabellar/nose
(30%) and temporal area (18%). Occipital headache was not
found or was temperate. The overall improvement in headache
intensity after the surgical intervention for concha bullosa of
the middle or superior turbinate was statistically signiﬁcant
(P< .001).
3.3. Haller cell
Sinus CT revealed Haller cell in 5 (18.75%) patients. Three pa-
tients had bilateral Haller cells and 2 unilateral. Questionnairespatients with nasal septum deviation.
Type of operation, n Mean
preoperative
intensity score
Mean
postoperative
intensity score
Pa
All patients 40 7.33 2.15 <.001
Septoplasty only 11 7.08 2.86 <.001
Septoplasty & ESS 29 7.42 1.94 <.001
Wilcoxon rank tests.
Table 4 Pre- and postoperative headache intensity scores in
patients with concha bullosa.
Turbinate(s) involved, n Mean
preoperative
intensity score
Mean
postoperative
intensity score
Pa
Middle only, 10 7.62 2.04 <.001
Superior only, 2 8.33 2.52
Both, 3 7.50 .00
Total, 15 7.68 1.94 <.001
Wilcoxon rank tests.
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compared with the preoperative severity. After the surgery, 3
patients had complete remission of headache (score, 0), and
2 had intermittent mild headache (score, 1–3).The overall
improvement rate was 60%; the other 40% had mild improve-
ment, with their headaches subsiding after medical treatment.
The location of the headache in patients with Haller cell was
the frontal area (64%), face (36%), periorbital area (36%),
and nose (18%). Headache in the parietal or temporal areas
was not reported. The overall improvement in headache inten-
sity after the surgical intervention for Haller cell was statisti-
cally signiﬁcant (P= .003).
4. Discussion
The etiology of rhinogenic headache is multifactorial.1,4 It has
been hypothesized that the referred rhinogenous headache may
result from nociceptors in the nasal and sinus mucosa, which
end up in the same ‘‘pool’’ of sensory neurons in the sensory
nucleus of the trigeminal nerve as cutaneous nociceptors. 5
Pressure on the nasal mucosa is probably associated with
changes in the microvascular supply, resulting in the release
of potent biologic substances associated with the induction
of pain or the lowering of the pain threshold.1,3,6,7 The corre-
lations of referred headache secondary to sinonasal diseases
have been reported in several serial studies. An early reference
described some patients with no nasal symptoms who
experienced migraine-type headache, which resolved after
correction of nasal septal deviation8 or superior turbinate
concha bullosum. 9 Sluder in 1927, popularized the concept
of vacuum headache.10
Chow’s series demonstrated that, besides contacted muco-
sa, various anatomical variations or abnormalities can cause
headache and that sinus inﬂammation does not need to be
present for referred headache.11
4.1. Nasal septum deviation and septal spur
Nasal septum deviation is the most commonly encountered
sinonasal anatomical anomaly.8 Wolf and Tosun et al. re-
ported that nasal septum deviation and septal spur may cause
referred headache in the absence of inﬂammation.12,2 Our study
supports this, according to the surgical outcome of the patients
in this study, septum deviation has a signiﬁcant correlation
with referred headache. Septum deviation may combine with
variations of the middle turbinate as a major contributor to
the contact point headache.2 Nasal septum deviation and
hypertrophic rhinitis are also the major causes of nasal
obstruction, predisposing to headache. When septoplasty
resolves nasal obstruction, patients can beneﬁt from surgery,
especially when headaches are intensively located over the
frontal region and are pressure like in nature.8 Similar to the
report by Low and Willatt,13 our patients with a postsurgical
headache intensity score of 1 to 3 usually complained of inter-
mittent headache associated with exacerbated nasal obstruc-
tion and usually caused by upper respiratory tract infection.
4.2. Concha bullosum
Concha bullosum can be large enough to occupy the space be-
tween the nasal septum and the lateral nasal wall, which resultsin blockage of the entrance to the middle meatus and may cre-
ate large areas of extensive mucosal contact.6 It is widely ac-
cepted that contact between an expanded middle or superior
turbinate and the nasal septum may lead to stimulation of
the sensory portion of the trigeminal nerve, resulting in rhino-
logic headache, which is not due to pressure within a sinus but
a result of compression of the innervated region of the nasal
cavity.6,9,10 It might also result in conﬁnement of the osteome-
atal complex and impairment of the ventilation of the sinuses,
causing vacuum headache and predisposing to sinusitis.
Sluder10 has described the phenomenon of vacuum headache
as barometric pressure changes affecting narrow drainage
pathways of sinuses, resulting in pain over the involved sinus
without inﬂammatory diseases. Middle turbinate compression
due to congestion of the nasal mucosa or concha bullosa may
result in periorbital or ocular pain through the anterior
ethmoidal nerve, a branch of the ophthalmic division of the
trigeminal nerve.2,7,10,14
The superior turbinate is a forgotten turbinate, innervated
by the maxillary and ophthalmologic branches of the trigemi-
nal nerve (cranial nerves V1 and V2). Three anatomical conﬁg-
urations of the superior turbinate can be delineated: (1)
freestanding, composed of a single vertical lamella; (2) forming
the medial wall of the posterior ethmoid chamber; and (3)
pneumatized to become concha bullosa.9
Von Alyea 14 reported the incidence of superior turbinate
pneumatization as 57%. The incidence of anatomical variation
of the superior turbinate in the present study was only 9.1%.
However, the current surgical technique for approaching
the superior turbinate may require ethmoidectomy before-
hand. This probably can lead to an unnecessary trauma of
the sinus mucosa. Whether patients with headache beneﬁt
from superior turbinate surgery or not remain as a subject
for debate.9,15,16 Therefore, additional research is needed to
elucidate the correlation between this anatomical anomaly
and referred headache.
4.3. Haller cell
Haller cell is an ethmoid air cell located along the medial orbi-
tal ﬂoor, extending into the roof of the maxillary sinus in con-
tinuity with the proximal infundibulum, and forming part of
the lateral wall of the infundibulum.17 The incidence of Haller
cell in the general population is variably reported as 7% (Zinr-
eich et al.18), 10% (Kennedy17), 20% (Earwaker19), and 45.1%
(Bolger et al.20). In the present study, 16.7% of our patients
were found to have Haller cell on CT scan.
As a main cause of referred headache, Haller cell can occu-
py the infundibulum or be associated with another anatomical
variation, such as concha bullosum, and can predispose to
sinusitis. In the absence of sinusitis, it might block the sinus
drainage pathway, resulting in sinus malventilation, vacuum
headache, and pressure headache.
5. Conclusion
Anatomical abnormalities in the sinonasal region can induce
headache and masquerade as that of primary origin. Patients
with refractory primary headache may beneﬁt from workup
and treatment of their previously undiagnosed rhinologic
disorders. Signiﬁcant symptoms sometimes can be caused by
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areas, such as septum deviation or middle turbinate concha
bullosa. In addition to the often-seen anatomical abnormali-
ties, other variations have also been identiﬁed as sources of re-
ferred pain, for example, paradoxical middle turbinates or
overexpanded agger nasi cells.
Since January 1995, the diagnosis of non-sinusitis related
rhinogenous headache has been made prudently .Complete
history taking, scrupulous preoperative evaluations, multidis-
ciplinary consultations, Initial medical controls, long observa-
tion, and diligent postoperative follow-ups are mandatory for
not only accurate diagnosis but also for promising surgical
outcomes of non sinusitis related rhinogenous headache. Our
experience reveals that patients with this disease entity can
beneﬁt signiﬁcantly from an individualized surgical interven-
tion as long as a meticulous manipulation can be achieved.
Also, iatrogenic complications, such as synechiae or sinusitis,
can be avoided during the operation.
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